Most contemporary studies of photoperiodism in plants have dealt with species which normally flower either in long or short day conditions. There is great experimental convenience and clarity of response in the employment of species which can be qualitatively distinguished as reproductive in a short photoperiod and vegetative in a long photoperiod or vice versa. Phenomenal improvement in our knowledge of the physiology of growth and reproduction has attended the study of such clearly defined types in the two decades following the enunciation of the basic concept of photoperiodism by GARNER and ALLARD (8).
Introduction
Most contemporary studies of photoperiodism in plants have dealt with species which normally flower either in long or short day conditions. There is great experimental convenience and clarity of response in the employment of species which can be qualitatively distinguished as reproductive in a short photoperiod and vegetative in a long photoperiod or vice versa. Phenomenal improvement in our knowledge of the physiology of growth and reproduction has attended the study of such clearly defined types in the two decades following the enunciation of the basic concept of photoperiodism by GARNER and ALLARD (8) .
Scientific interest has centered in the nature of the metabolic factors concerned with the shift from vegetative to reproductive habit of the plant under the stimulus of long or short photoperiod, due largely to the need for improved control over reproduction. Interpretation of the phenomena of flowering and fruiting require a clearer understanding of the vegetative processes that precede them. Recognition of this fact has recently stimulated numerous studies of the physiology of growth in its entirety from germination to maturation. A comprehensive study of soybeans by MURNEEK (15) employs this approach.
A somewhat neglected group of plants from the standpoint of growth under contrasted daylength are those which cannot be clearly classified as either long or short day types in terms of flowering response. Yet by virtue of their deviation from the typical long or short day flowering response, the day neutral and photoperiodically indeterminate species promise to contribute considerably to an understanding of light as a factor in plant development.
The commercial strain of Cucumis sativus commonly known as the small gherkin was grown in three photoperiodic environments, predetermined in a series of preliminary experiments, to determine t.he developmental physiology of a species known to be indeterminate in its flowering response to photoperiod. Experimental procedures were arranged so as to provide a continuous growth record in order to identify qualitative differences in structure and quantitative variations in composition c-orrelated with the contrasted photoperiods employed.
of 30 plants in each group were established at this time. These three groups of plants were grown in contrasted diurnal photoperiods of eight, twelve, and sixteen hours.
The daily photoperiod for all groups was started at 8 A.M. and eight hours of daylight were utilized. At 4 P.M. each day, the eight-hour group was screened from all light, and the twelve-and sixteen-hour groups were provided with supplementary artificial light to complete their respective daily photoperiods at the end of which time they were screened until the beginning of the next photoperiod at bered beginning with the leaf nearest the meristem. A photo-electric area meter similar to that described by KRAMER (10) was used for these measurements. The largest leaf area per plant occurred in the twelve-hour group of plants (table II) (table III) showed that a ratio of approximately two to one existed in the sixteen-hour group whereas there was a ratio of approximately seven and one-half to one in the eight-hour group.
Greatest percentage dry weight of tops was found in the eight-hour plants. Greatest dry weight, on a percentage basis, was found in the sixteenhour plants. Greatest percentage of dry weight of the entire plant was found in the eight-hour plants.
The optimum photoperiod for the accumulation of ash in the tops (table IV) was the initermediate photoperiod of twelve hours. Accumu- (1, 5, 6, 13, 17, 20) . No appreciable differences in general growth habit appeared during the early growth stage in the contrasted photoperiods here employed. Significant differences in rate of axis elongation became evident after floral inception in the sixth week. The eight-hour photoperiod favored stem elongation whereas the sixteen-hour photoperiod, by contrast, severely retarded it. The retardation of stem elongation with inereasing length of day is a response the opposite of that described for Rudbeekia and soybeans by MURNEEK (14, 15) . The behavior in the present instance, nevertheless, confirms MURNEEK'S conteention that the effect of length of day on stem elongation and reproduction are separable. The fact that vegetative response to daylength became especially evident with the onset of flowering in the gherkin suggests that the photoperiodic reaction of the stem is in some manner physiologically related to, if not dependent upon, the onset of flowering itself.
WITTWER (22) has indicated the existence of a relationship between vegetative growth and synapsis and syngamy in the cucumber. In the present work, the effect of a single defloration pattern was studied in a series of contrasted diurnal photoperiods. Results show that both the vegetative and flowering response associated with this defloration pattern varied with the length of diurnal photoperiod. The flowering response of the gherkin in the contrasted photoperiods employed was quantitative rather than qualitative. Daily blossom counts revealed that the largest number of flowers was produced in the eight-hour photoperiod. The eight-hour photoperiod was thus found to be optimum for staminate flower production and elongation of the stem.
The quantitative aspect of flowering response of indeterminate plants has been investigated by a number of research workers. TIEDJENS (19) made a quantitative study of flowering response in the cucumber in relation to light intensity and found that the presence of fruit had an inhibitory influence on development. This effect was eliminated in the present work by removal of all lateral branches on which pistillate flowers form in the gherkin. ALLARD (2) has demonstrated the quantitative response of some species to contrasted daylengths on the basis of sparse or abundant flowering. AUSTIN (3, 4) The intermediate daylength of twelve hours was found to be optimum for leaf area development. The upward curling of the leaf margins in the sixteen-hour photoperiod was similar to that described by SHIRLEY (18) for plants grown in light from which the blue end of the spectrum had been eliminated. Spectrum analyses appear to preclude this stimulus in the work reported here. Thickening of the leaves in the longer daylengths was of interest because this is a response commonly associated with high light intensity environments though light intensities were uniform throughout the present experiment indicating that the condition observed here may be attributed to duration of the daily light period.
Increased root size in the longer daylengths was rather striking in the gherkin though WEAVER and HIMMEL (21) determinatiolns of growth and development were made at intervals throughout the growing period on vines from which all lateral branches and flowers were removed as formed.
Under conditionis of the experiment, stem elongation was retarded in sixteen-hour davlengths. IMaximal stem elongation occurred in the eighthour daylength.
Contrasted vegetative responses to daylength became especially evident with onset of flowering suggesting that the photoperiodic reaction of the stem is in some manner physiologically related to, if not dependent upon, the onset of flowering itself.
Maximum staminate flower production, on the basis of total number of flowers produced, occurred in the eight-hour day.
Quantitative measurements of stem, leaf, and root growth as well as chemical composition showed that vegetative responses peculiar to each daylength occurred.
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